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Representative serious pulmonary infections included various pneumonias, some with empyema; 
musculoskeletal infections included septic arthritis, post-surgical infections, and infected 
prostheses; infections of the skin included erysipelas, cellulitis, and disseminated herpes zoster; 
gastrointestinal infections included diverticulitis, appendicitis, and diarrhea; genitourinary 
infections included pyelonephritis, and chronic pyelonephritis.  
 
Table 74 compares the serious infection incidence rates among RA patients within the 
adalimumab clinical development program and comparable population bases from published 
studies.  There is considerable variation in the reported  rates for SAEs per 100 patient years, 
varying from 3.1 to 9.5 events per 100 patient years.   The incidence rate for adalimumab-treated 
patients at the proposed dosage of 40 mg biweekly is at the lower end of that range, but is higher 
than the rate for placebo-treated patients. 
 

Table 74 : ISS : Comparable Serious Infection Incidence Rates Among RA Patients 

 

Study/Publication Population Base Events/ 
100 patient-yrs 

Doran (2000) 8 Mayo Clinic 

Singh (1999) 9 ARAMIS database 

 
3.1-9.5 

 

 
Adalimumab clinical development program 
 

 
4.9 

Adalimumab   40 mg q2w  treatment group 
 

3.9 

Adalimumab Placebo  
Adalimumab Trials     (AWC)  

4.8 
 

 
1.9 

 
 
For both adalimumab- and placebo-treated patients, the rate of serious infections was lower 
among patients <65 years of age than for older patients.  (See Table 95 and Table 96.)  Both of 
the patients who died of serious infections were > 65 years of age (70 and 75 years), and both 
patients with herpes zoster infections were > 65 years of age (66 and 70 years).  Of note, both 
patients with fatal infections and both patients with herpes zoster infections were among the 
patients taking concomitant MTX.   

                                                 
8 Abstract. Doran MF, Crowson CS, O’Fallon WM, Gabriel SE. Infections in rheumatoid arthritis. Arthritis Rheum. 
2000; 43, No. 9 (suppl) 606. 
9 Abstract. Singh G, Ramey DRUG-RELATED, Rausch PL, Schettler JD. Serious infections in rheumatoid arthritis: 
Relationship to immunosuppressive use. Arthritis Rheum. 1999; 42, No 9 (suppl) 1029. 
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H.  Tuberculosis and Other Opportunistic Infections  
 
Nine cases of tuberculosis were observed during the clinical development program (Table 76), 
five of which occurred among patients over age 65.  An additional four cases were provided  
with the Safety Update of August 31, 2002, yielding a total of  thirteen cases.  Infections 
included miliary, lymphatic, peritoneal, and pulmonary tuberculosis.  Most of the cases of 
tuberculosis occurred within the first few months after initiation of therapy and may reflect 
recrudescence of latent disease.  
 
Occurrence of seven cases of tuberculosis out of 542 patients treated (1.7%)  early in the clinical 
trials prompted discussions between the Agency and the sponsor and consideration of placing the 
clinical program on hold. Thorough analysis of those 7 cases determined  that  ¾ of the cases had 
baseline chest x-rays consistent with tuberculosis, suggesting that screening might be an 
effective way to identify patient s at risk. At the recommendation of the FDA, the sponsor 
instituted measures for screening and prophylaxis for all patients prior to enrollment.  The 
sponsor adopted screening procedures consisting of chest x-ray in Europe and PPD plus chest x-
ray in the U.S. and initiation of appropriate prophylactic tuberculosis treatment in accordance 
with the CDC Guidelines (Table 75).   
 
The incidence of cases of reactivation tuberculosis promptly decreased after initiation of this 
program, and the proposed labeling supports these recommendations. 
 
Six cases of invasive opportunistic infections caused by histoplasma, aspergillus, and nocardia 
were also reported in clinical trials. 
 

Table 75 : ISS : Screening prophylaxis methodology employed and maximum dose 
administered during the adalimumab clinical development program  

 

 
 
Continued monitoring of adalimumab-treated patients for additional examples of serious and 
opportunistic infections is needed.
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Table 76 : ISS : Listing of tuberculosis cases observed in the adalimumab clinical development program 

 

Study grouping Initial 
Study 

Patient 
number Sex Country 

Age 
(yrs) 

Day on 
drug at 
onset 

Dose and 
schedule at 

onset 

Protocol 
requires 

screeninga/ 
exclusion 

 
Comments 

DE001 114 F Germany 67 100 10 mg/kg q4wk iv 
No/No 
No screening done 

c
 

Recovered. 

DE004 16 F Germany 71 116 1 mg/kg wk sc 
No/No 
No screening done 

c
 

Recovered. 

DE001 111 F Germany 67 202 5 mg/kg q4wk iv 
No/No 
No screening done 

c
 

Recovered. 

DE010 305 M Germany 63 183 1 mg/kg eow sc 
No/No 
No screening done 

c
 

Recovered. 

DE011 3511 F Germany 67 351 40 mg eow sc 
Yes/Yes 
PPD-not done 
Chest X-ray neg 

Recovered. Case entered into database after clinical 
cut-off of 31-  Aug-01. 

DE001 106 F Germany 45 431 3 mg/kg q4wk iv 
No/No 
No screening done 

c
 

Recovered. 

DE007 2110 F UK 68 219 40 mg wk sc 
Yes/No 
No screening done 

c
 

Recovered. 

Open-label 
continuation studies 

DE007 2506 F Spain 57 241 80 mg wk sc 
Yes/No 
No screening done 

c
 

Recovered. 

Adequate and well- 
controlled studies DE019 3813 F US 28 106 40 mg eow sc 

Yes/No
b 

PPD- neg 
Chest X-ray neg 

Not resolved. Primary case. Patient had recent family 
exposure to  tuberculosis. 

DE011 4801 M Italy 45 -- Post-study  
Yes/Yes 
PPD-not done 
Chest X-ray neg 

Off adalimumab for 4 months. 

DE011 3408 F Germany 28 -- Placebo 
Yes/Yes 
PPD-not done 
Chest X-ray neg 

Placebo-treated patient (ie, did not receive 
adalimumab). 

Long-term post- 
study follow-up 

DE007 1507 F Germany 70 184 Post-study  
Yes/No 
No screening done 

c
 

Recovered. Seventy (70) days post adalimumab 
treatment. Prior treatment was 40 mg weekly. 

F = female M = male      wk = weekly      eow = every other week   q4wk = every 4 weeks   sc = subcutaneous   iv = intravenous 
a Screening by chest x-ray in EU/Australia and PPD skin test in US/Canada 
b
 Prophylaxis recommended but not mandatory 

c
 For the eight patients that had no screening tests performed, retrospective review of previous chest x -rays by two radiologists revealed that 6 of the 8 patients had some 

finding consistent with possible old tuberculosis infection 
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I.  ANA and Anti-dsDNA  
 

 
In the controlled trials, increases in ANA and anti-dsDNA titers were observed more 
frequently in adalimumab-treated patients than in placebo-treated patients. At Week 24, 
12% of adalimumab-treated patients and 7% of placebo-treated patients shifted from 
ANA negative at baseline to positive (Table 77).   

 

Table 77 : ISS : ANA Shift – Baseline To LOCF Weeks 12 and 24 a –  

Adequate and well-Controlled Studies by randomized treatment (safety set)  
 

20 mg  
q2w 

20 mg  
qw 

40 mg  
q2w 

40 mg 
qw 

80 mg  
q2w 

All  
adalimumab  
 N = 1289  

Placebo      
N =640 

 Baseline negative patients 
    %  1    %  1  %  1 

Baseline negative/ 
negative at Week 12 

124 221 475 86 72 42 934 88 484 90 

Baseline negative/ 
negative at Week 24 b  127 213 455 82 76 43 914 86 493 92 

Baseline negative/    
positive at Week 12 13 25 51 9 15 0 104 10 42 8 

Baseline negative/    
positive at Week 24 b 11 33 77 14 11 0 132 12 39 7 

1  Percentage of maximal number of observations among patients with negative ANA at baseline 
a   Data from Study De031 reports maximum ANA at Weeks 12 and 24 instead of LOCF Week 12 and 24;    
baseline positive to Week 12 or 24 positive determined by subtraction. 
b  Data from Study De011 substitutes Week 26 for Week 24. 
 

 
J.  Lupus-Like Syndromes 

 
A few cases of lupus- like syndromes with skin rash, serositis, and positive serologies 
were seen (Table 78).  One patient treated with adalimumab developed clinical signs 
suggestive of new-onset lupus- like syndrome. The patient improved following 
discontinuation of therapy.   
 
A worldwide search of the safety database (reported November 26, 2002) revealed 4 
cases of pleural effusion, 3 cases of pericarditis, and 1 case of pericarditis and pleuritis 
among adalimumab-treated patients.  Information on these cases is still sketchy. 
Therefore, the role of adalimumab usage in the occurrence of these cases is currently 
unclear. One case of pleuritis was attributed to be manifestations of the underlying 
rheumatoid arthritis by biopsy, and one case of pleural effusion was later attributed to 
tuberculosis. Several of these cases were evaluated for drug- induced lupus 
erythematosus, but no evidence was found. 
 
The impact of long-term treatment with adalimumab on the development of autoimmune 
diseases is unknown 
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Table 78 : ISS : Listing of the lupus-like cases observed during the adalimumab 
clinical development program  

 
Initial study 

 
Patient 
number 

 
Sex 

 
Age 
(yrs) 

Day on 
drug at 
onset 

Dose and 
schedule at 

onset 

 
Comments 

DE001 94 F 48 1428 40 mg q2w sc 
Skin rash and positive 
serologies 

DE007 1526 F 70 168 40 mg wk sc Serositis and positive serologies 

DE010 103 F 49 418 
1 mg/kg q2w 

sc 
Undocumented serositis and 
positive serologies 

DE011 113 F 45 107 20 mg wk sc 
Probable lupus before study, 
exacerbation with neutropenia 
and elevated serologies 

       F = female     wk = weekly    q2w = every other week    sc = subcutaneous 

 
 

  K.  Immunologic Reactions  
 
 

Table 79 lists the immunologic reactions observed during the clinical development 
program.  They were primarily allergic rashes (14), infusion reactions (7), urticarial 
reactions (6),  and anaphylactic reactions (4). 
 
 
   L.  Demyelinating Disease 
 
Table 80 lists the three cases of possible demyelinating disease  observed during the 
clinical development program of adalimumab.  Demyelinating disease has been observed 
in studies of many TNF blockers, including etanercept,  infliximab, and lenercept.10  Of 
note, one normal volunteer developed demyelinating disease after a single dose of 
adalimumab.  Two  of the 3 patients had complete recovery, the other has residual leg 
numbness. 
.   
 
 
 
 
 
 
 
 
                                                 
10 Mohan N, Edwards ET,  Cupps TR, Oliverio PJ, Crayton H, Rickert JR, Siegel JN. Demyelination 
occurring during anti-tumor necrosis factor α therapy for inflammatory arthritis. Arthritis & Rheumatism 
2001; 44: 2862-2869. 
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M.  AEs Leading to Withdrawal, Interruption, and Reduction of Study 
Drug 

 
 
The most frequent reasons for withdrawal were adverse events, lack of efficacy, and 
withdrawal of consent.  At the recommended dose (40 mg biweekly), AEs among 
adalimumab-treated patients leading to temporary withdrawal occurred in 18% and 
permanent withdrawal in 6% of adalimumab-treated patients. The most common adverse 
events leading to discontinuation of adalimumab were clinical flare reaction (0.7%), rash 
(0.3%) and pneumonia (0.3%).  The incidence of temporary withdrawal was higher with 
weekly dosing and intravenous administration  (Table 81).   
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Table 79 : ISS :Listing of the immunologic reactions observed during the adalimumab clinical development program   

 

Type Initial study 
Patient 
number Sex 

Age 
(yrs) 

Day on 
drug at 
onset 

Dose and 
schedule at onset 

SAE 
Yes/No 

 
Comments 

Infusion reaction DE001 28 F 48 27 1 mg/kg Q4wk iv Yes  Repeat administration at slower rate. 

 DE001 43 F 63 27 1 mg/kg Q4wk iv No Repeat administration at slower rate. 

 DE001 21 F 26 43 1 mg/kg Q4wk iv Yes  Discontinued from study. 

 DE001 53a F 24 296 3 mg/kg eow iv Yes  Vasovagal event. Discontinued from study. 

 DE001 82 F 76 857 3 mg/kg eow iv No No comments. 

 DE001 85 F 47 143 3 mg/kg eow iv No Two episodes. Discontinued from study. 

 DE001 123 F 45 265 3 mg/kg Q4wk iv Yes  No comments. 

         
Anaphylactoid reaction DE007 2201 F 36 407 40 mg wk sc No No comments. 

 DE007 2415 M 53 315 80 mg wk sc No No comments. 

 DE007 2423 F 51 21 20 mg wk sc No Flu-symptoms, three episodes. 

 DE019 9903 F 39 22 20 mg wk sc No No comments. 

        No comments. 

Other systemic reaction DE007 1526 F 70 168 40 mg wk sc Yes  Lupus-like illness. 

 DE019 4814 M 65 118 40 mg eow sc Yes  Immunosuppression. 

         
Allergic rash DE001 95 F 40 14 5 mg/kg q4w iv No No comments. 

 DE007 414 F 64 518 40 mg wk sc No No comments. 

 DE007 1610 M 67 84 80 mg wk sc No No comments. 

 DE007 1701 F 58 79 80 mg wk sc No No comments. 

 DE007 2205 F 67 797 40 mg eow sc No No comments. 

 DE007 2208 F 46 957 40 mg eow sc No No comments. 

 DE007 2325 F 71 962 40 mg eow sc No No comments. 

 DE010 109 F 67 1322 40 mg eow sc No No comments. 

 DE011 1404 F 36 101 40 mg eow sc No Two episodes. 

 DE011 3020 F 50 103 20 mg wk sc No No comments. 

 
 



BLA 125057 
Page    108   Date 4/15/2003   

 
Type 

Initial 
study 

Patient 
number Sex 

Age 
(yrs) 

Day on 
drug at 
onset 

Dose and 
schedule at onset 

SAE 
Yes/No  Comments 

 DE011 3809 F 37 10 20 mg eow sc No Two episodes, 
 232 days apart. 

 DE011 3816 F 54 11 40 mg eow sc No No comments.  

 DE011 4401 F 70 314 40 mg wk sc No No comments.  

 DE011 5031 F 58 14 40 mg wk sc No No comments.  

          

Urticaria-type reactions DE007 2101 F 62 733 40 mg q6w sc No No comments.  

 DE019 5904 F 50 14 40 mg eow sc No Two episodes.  

 DE019 9305 F 43 20 40 mg eow sc No No comments.  

 DE019 9604 F 49 56 40 mg eow sc No No comments.  

 DE031 11908 F 61 265 40 mg eow sc No Two episodes.  

 DE031 12810 F 68 57 40 mg eow sc No No comments.  

          

Fixed drug eruption DE001 53a F 24 28 3 mg/kg q4w iv No No comments.  

 DE031 9003 F 24 86 40 mg eow sc No No comments.  

          

Lupus-skin reaction DE010 103 F 49 418 1 mg/kg eow sc Yes  No systemic symptoms. 

          

Allergic reaction DE001 7 F 27 41 1 mg/kg q4w iv No No comments.  

unspecified DE007 2507 M 53 880 40 mg eow sc No No comments.  

 DE009 802 F 60 340 40 mg eow sc No No comments.  
F = female M = male 
wk = weekly 
eow = every other week 
qxwk = every x weeks 
sc = subcutaneous  
iv = intravenous  
a This patient had two different and separate allergic type reactions  
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Table 80 : ISS : Listing of cases of possible demyelinating disease observed in the adalimumab clinical  

development program  
 
 

Initial 
study 

Patient 
number Sex Age 

(yrs) 

Day on 
drug at 
onset 

Dose and 
schedule 
at onset 

 
Comments 

 
Post Study Follow-up  

DE009 2508 F 50 243 40 mg 
eow sc 

Optic neuritis and 
subsequent positive MRI. 

Patient treated acutely for optic neuritis with high 
dose corticosteroids, improved and continued on 
adalimumab. MRI consistent with demyelinating 
disease.  The patient remains asymptomatic and 
has stopped taking adalimumab 

DE024C 77 M 30 8 1 mg/kg 
iv 

Paresthesias in healthy 
volunteer. 

Patient had mild to moderate paresthesias of the 
upper and lower extremities. MRI consistent with 
old demyelinating disease (no lesions enhanced 
with contrast material). Treated with high dose 
corticosteroids and has recovered off any 
medications. 

DE019 9710 F 52 28 20 mg wk 
sc 

Paresthesias treated with 
Copaxone. 

Patient had episodes of lower extremity 
numbness. MRI consistent with demyelinating 
disease. Treated with glatiramer acetate and 
improved. Jan-02 the glatirarner acetate was 
discontinued secondary to headaches and the 
patient was placed on interferon beta-1b. The 
interferon beta-1b was discontinued in May-02. 
At this time the patient has intermittent right leg 
numbness and is able to perform all activities of 
daily living. 

    F = female    M = male    wk = weekly   eow = every other week 
    sc = subcutaneous   iv = intravenous 
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Table 81 : ISS : Adverse Events Leading to Withdrawal, Temporary Interruption , and Reduction of  Study Drug 

 
Adalimumab 

20 mg sc 
q2w 

20 mg sc qw 40 mg sc 
q2w 

40 mg sc qw All sc All  IV All 
Adalimumab 

 

N= 175 N=397 N=1903 N=466 N=2263 N=197 N=2334 
Any adverse event N % N % N % N % N % N % N % 

AEs  leading to 
permanent 
withdrawal 1 

 
11 

 
6 

 
29 

 
7 

 
114 

 
6 

 
29 

 
6 

 
211 

 
9 

 
42 

 
21 

 
252 

 
11 

AEs  leading to 
temporary 
interruption 2 

 
16 

 
9 

 
91 

 
23 

 
340 

 
18 

 
103 

 
22 

 
576 

 
26 

 
53 

 
27 

 
614 

 
26 

AEs  leading to 
dose reduction 3 

0 0 2 1 2 <1 1 <1 7 <1 16 8 23 1 

 Reviewer’s Table 
 1 Source of data: sponsor’s Table 5.3.11 
 2 Source of data: sponsor’s Table 5.3.12 
 3 Source of data: sponsor’s Table 5.3.13 
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  N.  Laboratory Abnormalities 
 

1.  Hematologic Changes 
 
Adalimumab-treated patients demonstrated elevations of red blood cells, hemoglobin, 
and hematocrit levels and reductions in leucocytes, primarily neutrophils (Table 82).  To 
a great extent this represents normalization of abnormal deviations associated with their 
chronic disease. 
 
 

Table 82 : ISS : Hematology Changes From Baseline in Adequate and Well-
Controlled Studies by Randomized Treatment  

 
 

 Adalimumab-Treated  
 Patients  

Placebo-Treated 
Patients 

Hematological 
Parameter 

Mean change 
LOCF  Week 

24 

 
Comment 

Mean change 
LOCF  Week 24 

 
Hemoglobin    ? 4.2 g/L * Changes greater with 

higher doses  
? 0.7 g/L 

WBC ? 0.6 x 109/L * Neutaphils decreased 
; lymphocytes 
increased 

? 0.1 x 109/L 

 WBC? 0.8x 109/L * 
Neutrophils ? 8% 
Lymphocytes  ?   7% 

 

Basophils   
Eosinophils  
Monocytes 

 
Mean changes in percentages  
were very small  

Platelet count ? 33.2 x 109/L Changes 
greater with 
higher doses  

? 3.3 x 109/L 

 ? 33.5 x 109/L  
Hematocrit  
RBC 

Similar to hemoglobin 
 

    *  p = 0.001 
 
 

2.  Laboratory Changes  
 

 
Many subjects (5% to 13 %) had uric acid levels higher than the upper limit of normal 
(ULN) at baseline.     Hyperuricemia was only graded as 1 (>ULN to = 10 mg/DL) or 4 
(≥10 mg/DL) with no grading in-between.   Adalimumab-treated patients demonstrated a 
higher frequency of Grade 4 hyperuricemia than placebo-treated patients during the 
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clinical trials (Table 83).  However, nineteen of these twenty subjects demonstrated 
elevation of uric acid at baseline (10 had Grade 1, and 9 had Grade 4).  One adalimumab-
treated patient developed an episode of gout and another an episode of nephrolithiasis. 
 

Table 83 : ISS : CTC Grade 3 and 4 Laboratory Changes from Baseline Recorded 
During Clinical Development Program                  

 
Study Group & Test Abnormality Adalimumab-Treated Placebo-Treated 
 
Clinical Pharmacology HV  

Grade 
3 

Grade 
4 

Total/ 
N 

Grade 
3 

Grade 
4 

Total/
N 

   Hypophosphatemia 5  5/176    
   Hyperuricemia  1 1/235   20 
Clinical Pharmacology RA        
   Hypercholesterolemia 3      
   Hyponatremia 1   3   
   Hypokalemia 1   1   
   Hyperkalemia 1 3  2 2  
   Hyperuricemia  2     
   Hypercreatinine 1      
   Hypophosphatemia     1  

Adequate and Well-controlled  
      

   Low hemoglobin 8   1   
   Leukopenia 3   1   
   Lymphocytopenia 15   12   
   Neutropenia  1   1  
   AST elevation 1   2   
   ALT elevation 1   2   
   CK elevation 2   1   
   Hypercholesterolemia       
   Hyponatremia  1     
   Hypernatremia  1     
   Hypokalemia       
   Hyperkalemia  1     
   Hyperuricemia  20 *   7 *  
   Hypercreatinine       
   Hypophosphatemia       
       
 
* Among these  27 patients with hyperuricemia, 12 patients had grade 1 hyperuricemia (>ULN – =10 
mg/dl) and 13 had grade 4 hyperuricemia (=10 mg/dl)  at screening or baseline.  Six patients had 
hyperuricemia classified as an adverse event.  One patient had an episode of gout and one patient had a 
kidney stone possibly related to hyperuricemia.  There was no grade 3 hyperuricemia. 
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     3.  Liver Enzymes 
 
 
During the adequate and well-controlled studies, sixteen patients (nine treated with 
adalimumab  and seven treated with placebo) developed AST and ALT liver enzyme 
elevations greater than twice the ULN.  Overall between one and four percent of 
adalimumab-treated patients developed > 2 fold elevation of liver enzymes.  This was 
similar to the percent of placebo-treated patients with liver enzyme elevations (Table 84; 
Table 85).   
 
Four patients with these elevations did not return to normal by the end of the study or 
during the open- label continuation studies.  Bilirubin levels were always within normal 
range and albumin and GGT levels were not determined for these patients.  In two 
patients, ALT and AST elevations returned to normal ranges during follow-up periods 
(one was taking concomitant MTX).  In a third patient, taking concomitant MTX, these 
liver enzymes were elevated at baseline and remained elevated.  The fourth patient was 
eventually diagnosed with primary biliary cirrhosis.  None of these four patients received 
leflunomide.  
 
One patient with a history of fatty liver developed hepatic necrosis and died while 
receiving adalimumab.  This patient never had elevation of AST or ALT.  Given the 
history of liver disease, it is uncertain whether adalimumab was contributory.  
Nonetheless, vigilance for additional cases of hepatotoxicity is warranted. 
  

Table 84 : ISS : Percentage of Patients with AST Elevation Greater Than Two 
Times ULN on At Least One Occasion  

 
  Adalimumab Dosage 

Study Placebo 20 mg 
q2w 

20 mg  
qw 

40 mg 
q2w 

40 mg  
qw 

80 mg 
q2w 

DE009 1 0 3  3  1 
DE011 2 1 4 3 2 0  
DE019 3 4  2 3   
DE031 4 3   4   
1 In this study, all patients were on concomitant MTX. 
2 In this study, all patients were on no concomitant DMARDs. 
3 In this study, all patients were on concomitant MTX. 
4 In this study, all patients were on concomitant standard of care which could include any combination of 
DMARDs.  
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Table 85 : ISS : Percentage of Patients with ALT Elevation Greater Than Two 
Times ULN on At Least One Occasion  

 
  Adalimumab Dosage 

Study Placebo 20 mg 
q2w 

20 mg  
qw 

40 mg 
q2w 

40 mg  
qw 

80 mg 
q2w 

DE009 1 2 1  8  4 
DE011 2 2 1 2 3 2  
DE019 3 7  5 3   
DE031 4 2   6   
1 In this study, all patients were on concomitant MTX. 
2 In this study, all patients were on no concomitant DMARDs. 
3 In this study, all patients were on concomitant MTX. 
4 In this study, all patients were on concomitant standard of care which could include any combination of 
DMARDs.  

 
 
 O.  Immunogenicity 
 
Concern has been raised about the ability of HAHAs (human anti-human antibody)  to 
reduce the beneficial effects of biological therapeutic agents, as well as increase the 
likelihood of adverse effects.  Therefore, patients were tested at multiple time-points for 
antibodies to adalimumab during the 6 to 12 month period of the trials (Table 86).  Six 
percent of adalimumab-treated patients and less than one percent of placebo-treated 
patients developed low-titer neutralizing HAHAs at titers > 20 ng/ml at least once during 
treatment. 
 
 

Table 86 : ISS : Development of HAHAs by randomized treatment in the adequate 
and well-controlled studies with (DE009, DE019) and without (DE011) background 
MTX  
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Patients receiving biweekly dosing developed antibodies more frequently than those 
receiving weekly dosing (Table 87).   
 

Table 87 : ISS : Relationship of HAHA Positivity Status  to Adalimumab Frequency 

Adalimumab Administration Frequency 
Weekly 
N = 427 

Q2 weeks 
N = 635 

All 
N =1062 

 
Placebo 
N =372 

 

n % n % n % n % 
16 4 42 7 58 5 2 0.5 

20 mg 4 20 mg 11     
 
HAHA (+) 

40 mg 4 40 mg 6     
 
Patients treated with concomitant methotrexate had a lower rate of antibody development 
than patients on adalimumab monotherapy (1% versus 12%) (Table 88).   

 

Table 88 : ISS : Relationship of HAHA Positivity Status  to Adalimumab 
Concomitant  MTX Therapy 

Adalimumab 
Monotherapy 

N = 434 
With MTX 

N = 628 
All 

N =1062 

 
Placebo 
N =372 

 

n % n % n % n % 
HAHA (+) 54 12 4 1 58 5 2 1 

 

HAHA-positivity was higher among patients treated biweekly with adalimumab at 20 mg 
than at 40 mg (Table 89).  The long-term immunogenicity of adalimumab is unknown. 

 

Table 89 : ISS : Relationship of HAHA Positivity Status  to Adalimumab dosage  

 Adalimumab Dosage  
20 mg 

N = 499 
40 mg 

N = 490 
80 mg 
N = 73 

All 
N =1062 

Placebo 
N =372 

 

n % n % n % n % n % 
31 6 26 5 1 1 58 5 2 0.5 
Qw 4 Qw 4       

 
HAHA (+) 

Q2w 11 Q2w 6       
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At the proposed dosage of 40 mg the ACR 20 response was lower among antibody-
positive patients (30%) than among antibody-negative patients (50%).   
 
 
Seven percent (4/58) of HAHA-positive adalimumab-treated patients withdrew 
prematurely from Studies DE009, DE011, and DE019 (Table 90). One of these four 
patients withdrew due to an AE. The other patients withdrew due to lack of efficacy (2 
patients) and withdrawal of consent (1 patient).  There is no evidence fo r an increase in 
incidence of withdrawals related to the occurrence of HAHA-positivity 
 

Table 90 : ISS : Withdrawal by reason in Studies DE009, DE011 and DE019 by 
randomized treatment and HAHA status (101) 

 
 
Treatment-emergent AEs were reported in  >  5% of all adalimumab-treated patients 
during Study DE011 (Table 91).   HAHA-positivity occurred  more frequently in this 
monotherapy study without concomitant MTX, but HAHA-positivity was  not associated 
with clinically meaningful differences in the incidence of treatment-emergent AEs.  
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Table 91 : ISS : Overview of treatment-emergent adverse events by HAHA status in 
Study DE011  
 All Adalimumab 
 
 

HAHA (+) 
(N=54) 

HAHA (-) 
(N=380) 

Placebo 
(N=110) 

Patients with any 
N (%) N (%) N (%) 

AE 53 (98) 376 (99) 105 (96) 
Clinical AE 47 (87) 350 (92) 92 (84) 
Laboratory AE 49 (91) 342 (90) 98 (89) 
Fatal AE 0 (0) 3 (1) 1 (1) 
SAE 8 (15) 54 (14) 18 (16) 
Planned surgery 5 (9) 11 (3) 3 (3) 
SAE except planned 
surgeries 

4 (7) 47 (12) 15 (14) 

AE leading to withdrawal 2 (4) 25 (7) 3 (3) 
AE leading to dose 
interruption 

6 (11) 55 (15) 6 (6) 

AE leading to dose reduction 1 (2) 0 (0) 0 (0) 
At least severe AE 13 (24) 96 (25) 25 (23) 
At least possibly drug-
related AE 

36 (67) 257 (68) 50 (46) 

Infection 29 (54) 178 (47) 43 (39) 
Serious infection 0 (0) 11 (3) 0 (0) 
Malignancy 0 (0) 5 (1) 1 (1) 
Immunologic reaction 1 (2) 3 (1) 0 (0) 
 
 
   

P.  Impact of Dose on Safety 
 
Based on data from Study DE011, the monotherapy trial, adalimumab 40 mg 
administered weekly showed a higher ACR20 than when administered biweekly, 54% 
compared to 47%, respectively. The AE rate observed with the two  interim dosing 
schedules did not show an increased adverse event rate in patients treated weekly 
compared to those treated every other week (Table 92). 
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Table 92 : ISS : Overview of number (Percentage) of patients with treatment-
emergent AEs Subsetted by Dosage (safety set) 

 

 
 

 
 
Q.  Impact of Dose Interruption on Safety 

 
The impact of dose interruption on loss of efficacy and safety was evaluated in a small 
group of patients who had single dose interruptions of either  >70 to = 140 days or > 140 
days (Table 93).   The majority of patients demonstrating an ACR20 prior to an 
interruption for >70 to = 140 days maintained their ACR20-response.  With only four 
cases with interruption of > 140 days,  the numbers are too small to draw any definite 
conclusion.  
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Table 93 : ISS : Impact of Dose Interruption on Efficacy 
 

 
ACR20 Response in Relation to Interruption 

Response Prior to 
Interruption 

Response Within First Two 
Time points After  Restarting 

Duration of Dose 
Interruption 

During Therapy 
  in Days 

Negative Positive Positive Negative 
Dose Interruptions During Therapy - Single 

 6 (15%)  40 
34 (85%)  
21 (34%)  

 
>70 to = 140 a 

   (N with data=101) 
61  

 40 ( 66%) 

 2 (50%)  4 
2 (50%)  
9 (56%)  

 
>140 b 

(N with data=20) 
16  

 7 (44%) 
a  approximately 5 to 10 half- lives 
b  approximately 10 half- lives 
 

The types of AEs that occurred before and after dose interruption appeared to be 
comparable.  In the intravenous portion of the clinical development program, two patients 
had systemic infusion reactions  associated with dose interruptions of >70 to =140 days 
(Table 94).  Of 20 patients having longer dose interruptions (i.e. >140 days), both in the 
intravenous portion and subcutaneous portions of the clinical development program, they 
did not have systemic immunologic reactions. 
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 Table 94 : ISS : Impact of Dose Interruption on Safety 

 
 

Patients 
 

` 
Type of Immunologic Reaction 

(Systemic Anaphylactoid Reaction or Urticaria) 
 Before Interruption After Interruption 

Intravenous Portion of Clinical Development Program 
Interruption >70 to = 140 Days 

Patient # 53 Fixed drug reaction Two separate infusion reactions  
Patient remained on study drug 

Patient # 85  Two infusion reactions on days 
143 and 380.  Following second 
reaction study drug was 
discontinued. 

Intravenous Portion of Clinical Development Program 
Interruption >140 Days 

        None   

Subcutaneous Portion of Clinical Development Program 
        None      
 

 
  R.  Impact of Age on Safety 

 
In the AWC studies, the exposure-weighted frequency of AEs increased with increasing 
age among the elderly in both adalimumab- and placebo-treated groups (Table 95; Table 
96). The rate of SAEs, AEs leading to withdrawal, AEs leading to dose interruption, 
severe or life-threatening/intractable AEs, and serious infections were higher among 
patients over age 65 compared to patients under 65 in both the adalimumab– and placebo-
treatment groups. However, the frequency of patients with serious infections was highest 
among adalimumab–treated patients over age 65.  The frequency of patients with 
malignancies and fatal AEs, which mainly occurred in the adalimumab-treated group, 
also increased with increasing age.  Due to the relatively small number of patients 
involved, firm conclusions cannot be reached regarding whether adalimumab increases 
the relative risk of older patients for these events. 
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Table 95: ISS - Overview of Number (Number/100 Patient Years) of Patients wi th Treatment –
Emergent AEs Subsetted By Age – Adequate and Well-Controlled Studies (Safety Set)  

 

 
 
 
 
Table 96 : ISS : Overview of Number (Number of Events/100 Patient Years) of Patients with 
Treatment –Emergent AEs Subsetted By Age – Adequate and Well-Controlled Studies (Safety Set)  
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  S.  Impact of Concomitant Methotrexate on Safety 
 
In order to determine whether concomitant MTX would increase the incidence of AEs 
associated with adalimumab, a comparison was made of the incidence of AEs with and 
without concomitant MTX (Table 97).  At the proposed adalimumab dosage of 40 mg 
biweekly, concomitant  MTX did not appear to increase the incidence of AEs, SAEs, 
serious infections, infections, malignancies, or laboratory AEs.   However, caution should 
be used in interpreting these figures since many of the patients treated with concomitant 
MTX were from different trials than the patients not receiving concomitant MTX.  The 
monotherapy trials were performed in Europe and the MTX combination trials were 
performed in the US.  Differences in the overall incidence of adverse events in the 
different trials could influence the relative rates shown in Table 97. 
 

Table 97 :  ISS : Overview of Adverse Events During Treatment With 40 mg Every 
Other Week Adalimumab     With and Without MTX (All studies in patients with 
RA through March 29, 2002) 

 Adalimumab 40 mg Every Other Week 
 With MTX 

N=1195 
Without MTX 

N=1005 
Patients with Any N % N/100PY N % N/100PY 
AE 1092 91 89 972 97 96 
Clinical AE 1080 90 88 918 91 91 
Laboratory AE 292 24 19 730 73 72 
Fatal AE 8 1 1 7 1 1 
SAE 208 17 13 245 24 24 
AE leading to withdrawal 81 7 5 78 8 8 
AE leading to interruption 258 22 16 242 24 24 
AE leading to dose reduction 3 <1 <1 1 <1 <1 
Severe/Life-threatening/Intractable AE 250 21 16 306 30 30 
At least possibly drug-related AE 585 49 37 615 61 61 
Infections (serious and non-serious) 754 53 48 601 60 59 
Serious infections 45 4 3 38 4 4 
Malignancy 32 3 2 21 2 2 
Immunologic reaction 8 1 1 12 1 1 
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VII.  Financial Disclosure  
 
 
The effect of potential financial conflicts of interest on clinical study results was   
assessed.  Analysis of the financial disclosure forms provided by sponsor listed no 
participation in financial arrangements or financial interests by clinical investigators of 
adalimumab in the following clinical studies: DEOO1, DEOO3, DEOO4, DEOO5, 
DE005X, DEOO7, DEOO9, DEOO9X, DEO11, DEOI5, DEO18, DEOI9, DEO20, 
DEO24, DEO29 and DE031.   In conclusion, results of these studies did not appear to be 
influenced by potential financial conflicts of interest. 

 
VIII.  Overall Summary of Efficacy and Safety 

 
The clinical development of adalimumab focused on establishing the therapeutic 
indications of 1) reducing the signs and symptoms, 2) inhibiting the progression of 
structural damage, and 3) improving health-related quality of life and reducing disability 
in adult patients with moderately to severely active RA who have had an incomplete 
response to one or more DMARDs.  Adalimumab was evaluated in four clinical studies: 
DE009, a dose ranging trial, DE011, a monotherapy  trial,  DE019, a background  MTX 
trial, and  DE031, a background  DMARDs trial (use in a setting comparable to standard 
rheumatologic care).    The results of the randomized efficacy studies are consistent in 
showing efficacy of adalimumab in reducing the signs and symptoms of rheumatoid 
arthritis as measured by the ACR20 response.  Efficacy of adalimumab was observed in 
all patient subsets based on baseline demographics, baseline disease activity and baseline 
prognostic  factors.  ACR50 and ACR70 responses higher than with placebo were also 
achieved. 
 
Efficacy of adalimumab was seen both for monotherapy (study DE011), combination 
therapy with MTX (study DE019), and combination with a variety of other DMARDs 
that patients were already receiving (study DE031).  The optimal dose of adalimumab is 
40 mg sc every other week when given in combination with MTX.  Higher doses were 
not more effective (study DE009).  In contrast, for monotherapy, although adalimumab 
40 mg every other week was effective (43% ACR20 responses at 6 months), 40 mg 
weekly was associated with higher response rates (54% ACR20 responses at 6 months) 
(study DE011).  Of note, the point estimates of the response rates for adalimumab 40 mg 
every other week with MTX were higher (63% ACR20 responses at 6 months – study 
DE019) than with monotherapy (46 % ACR20 responses at 6 months – study DE011).  
Although comparing results between studies must be done with caution, the higher 
responses with the adalimumab-MTX combination may be due to inhibition of anti-
adalimumab antibody formation by MTX. 
 
Improvement was seen on all the components of the ACR response criteria. Separation 
between the responses of adalimumab- and placebo-treated patients occurred as early as 
Week 2  and was maintained through Week 52.  In study DE019, adalimumab-treated 
patients experienced a lower rate of progression in structural damage as measured by the 
modified Sharpe score than placebo-treated patients.  In addition, adalimumab-treated 
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patients experienced improvement in physical function as measured by the disability 
index of the HAQ compared to placebo over 52 weeks.  However, as stated in the RA 
Guidance Document, attaining a claim of Improvement in Physical Function requires data 
demonstrating sustained improvement in the HAQ out to 2 years. 
 
Overall, the short- and long-term safety and tolerability of adalimumab has been 
demonstrated in a large database of RA patients exposed to the drug for up to 4 years. 
Adalimumab, at the proposed dosage of 40 mg biweekly, was generally well tolerated, 
except for the increased occurrence of injection site reactions and pain, upper respiratory  
infections, abnormal laboratory tests, and rashes.  Three categories of events of special 
interest were observed to occur at a higher frequency among adalimumab-treated patients 
compared to placebo: deaths, lymphomas, and infections (serious and non-serious).   
 
Twenty-four deaths were observed among the adalimumab-treated patients in the clinical 
development program.  Since the trials included a significant number of older patients, 
22% age 65 to 75 and 5% over age 75, some deaths were expected   Even though the 
majority of patients enrolled in these studies were females, the majority of the deaths 
occurred in male subjects. The most frequent categories of death were cardiovascular, 
malignancy, infections, and gastrointestinal.  
 
Since most of the patient exposure was from open- label extension studies, there are no 
concurrent controls for comparison.  To provide an estimate as to whether` the mortality 
rate is higher than expected, the mortality rate was compared to that predicted based on 
sex and age-matched rates in the general US  population.  
 
 Determination of the Standardized Mortality Rate (SMR) for comparison of the observed 
death rate to the age-adjusted expected frequency of deaths for this population suggested 
that the death rate for males was higher (SMR 1.38 [CI, 0.72,2.44]) and the death rate for 
females was lower than expected (SMR 0.45 [CI, 0.22, 0.83]).  Whereas the confidence 
interval for male deaths overlapped ‘one,’ the male mortality rate and overall mortality 
rate were within the expected range.  The SMR for the whole group of adalimumab-
treated patients was 0.72 [CI, 0.46, 1.05].  These data do not indicate a higher death rate 
with adalimumab treatment.  Collection of additional data with longer-term exposure is 
warranted, particularly for male patients. 
 
A total of ten lymphomas, primarily Non Hodgkin’s lymphoma, was observed in patients 
treated with adalimumab.  The observed SIR (ratio of observed rate to age-adjusted 
expected frequency) for all lymphomas was 5.4 (95% CI, 2.6, 10.0) compared to the 
general population.  The increased incidence of lymphomas observed among these 
adalimumab-treated patients has raised concerns about whether adalimumab increases the 
risk of development of lymphomas.  Published literature suggests that RA patients have 
an approximately 2-fold higher risk of lymphoma than the general population.  
Furthermore, RA patients  with highly active disease have an even  greater risk of 
lymphomas, irrespective of their treatment, in the same range as the SIR reported for 
adalimumab-treated patients.  Analysis of the time-to-onset of the cases of lymphoma 
seen with adalimumab did not provide evidence of a relationship to duration of 
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adalimumab therapy. Available data are insufficient to determine whether adalimumab 
increases the incidence of lymphomas. Continued monitoring of adalimumab-treated 
patients is necessary  to quantify the role of adalimumab, if any, in contributing to the 
observed higher incidence of lymphomas than in the general population. 
 
Since the introduction of TNF blocking agents, which affect host defenses by modulating 
cellular immune responses, the Agency has been concerned about an increased risk of 
serious infections among anti-TNF-treated patients. Patients treated with adalimumab 
experienced more frequent serious infections than did placebo-treated patients (4.2 vs. 1.9  
per 100 patient-years).  The most common organs affected by serious infections among 
adalimumab-treated patients were pulmonary, musculoskeletal, skin, gastrointestinal, and 
genitourinary. Two patients died and 13 patients withdrew from studies as a result of 
serious infections.  In addition, thirteen cases of tuberculosis (TB) and six cases of 
invasive opportunistic fungal infections were observed.  Implementation of pre-treatment 
screening with intradermal PPD in the US, chest x-rays in Europe, and appropriate 
prophylactic anti-tuberculosis treatment in accordance with CDC Guidelines was 
associated with a reduction in the  rate of active TB.  However, other variables may have 
also contributed to the lower rate of TB later in the clinical development program, 
including less exposure to higher doses of adalimumab and possibly recruitment of fewer 
patients at high risk of latent TB infection.  
 
 
For both adalimumab- and placebo-treated patients, the rate of serious infections and 
deaths due to serious infections were lower among patients <65 years of age.  Increasing 
age among adalimumab-treated patients was associated with an increased occurrence of 
malignancies, SAEs, AEs leading to withdrawals, and AEs resulting in dose interruption 
compared to age-matched placebo-treated patients.  The percentage of patients with fatal 
AEs, which only occurred in the adalimumab–treated group, was also higher with 
advancing age.   
 
In summary, adalimumab treatment has demonstrated substantial efficacy, both for signs 
and symptoms as well as for progression of structural damage to joints and for 
improvement in disability for up to 12 months.  Uncommon, but serious adverse events 
were observed in adalimumab-treated patients. Overall, adalimumab has shown a 
favorable benefit to risk profile when administered subcutaneously at the recommended 
dose of 40 mg every other week, and the higher dose of 40 mg weekly, either alone or in 
combination with methotrexate or other DMARDs. 
 

 
 

 
     

 


